Background. Blood pressure measurement is not commonly done in children. Most of the studies done in Nigeria so far on blood pressure and hypertension are in older children. Objectives. To determine the blood pressure profile in children aged 3 5 years, establish the relationship between their blood pressure and age, body mass index (BMI), height, weight and gender, and compare the results with available values. Methods. A total of 603 apparently healthy nursery school children aged 3 5 years were randomly recruited from three nursery schools: two in Abakaliki, Ebonyi State, and one in Asaba, Delta State. Their blood pressure, height and weight were measured and their BMI calculated. Results. Of the 603 pupils, 311 (51.6%) were males and 292 (48.4%) were females. Blood pressure ranged from 70/40 to 120/90, with mean (standard deviation) systolic values for pupils aged 3 years 87.5 (8.3) mmHg, aged 4 years 93.5 (8.5) mmHg and aged 5 years 93.5 (8.4) mmHg, and mean diastolic values for pupils aged 3 years 55.1 (9.1) mmHg, aged 4 years 61.2 (8.3) mmHg and aged 5 years 61.5 (7.8) mmHg. No gender difference was found, but age, height and weight all correlated positively with blood pressure. The values found in this study were similar to those in the literature. Conclusion. The mean systolic and diastolic blood pressures of the age group studied were 91.3 (8.9) mmHg and 59.0 (9.0) mmHg. The blood pressure values obtained in this study were similar to published values in the literature.
SAJCH SEPTEMBER 2014 Vol. 8 No. 3 Blood pressure (BP) measurement is a necessary part of the physical examination of children. [1, 2] The most obvious statement about children's BP is that it is not taken seriously. [3] There is a lack of awareness of hypertension in children, [4] with a common belief that measurement of BP in infants and children is difficult and time consuming, with results usually normal. [3] However, measurement of BP in children merely requires patience, practice and an appropriate cuff size of 3 13 cm wide. [3] BP varies with age, [4, 5] height [6] and sex, [7] progressively increasing from infants to adolescents. [8, 9] The prevalence of hypertension in childhood is probably between 1% and 3%, [8] but the majority of children will have mild increases in BP and can be regarded as having primary (essential) hypertension. [9] Primary hypertension in childhood is being increasingly recognised, is found to cluster in families and is associated with obesity. [9] The prevalence of hypertension increases progressively with increasing body mass index (BMI); some studies have detected hypertension in over 30% of obese children (BMI >95th percentile). [1012] In infants and young children, systemic hypertension is uncommon, but when present, it is usually indicative of an underlying disease. [4] The American Heart Association and the American Academy of Pediatrics recommend that children have their BPs checked regularly from 3 years old onwards. [13] The normal auscultatory method can be carried out over the age of 3 years but is more difficult in younger children, in whom sedation may be necessary. [14] Very few studies have been done in Nigeria on BP in this particular age group (3 5 years old), hence the reason for this study.
Method
This is a multicentre, crosssectional, descrip tive study done between July 2012 and December 2012. Nursery school children between the ages of 3 years and 5 years from a random selection of schools comprised the study population. Those below 3 years and those above 5 years were not recruited.
Consent was obtained from the school authority, who informed the parents of the children about the study; the parents' consent was also obtained. Ethical clearance for the study was obtained from the Research and Ethical Committee of Ebonyi State University.
Children who cried or refused to participate were not recruited. The BP, weight and height of randomly selected, cooperative children were measured. An aneroid sphygmomanometer with standardised calibrations (Hospital and Home Care; CEO197 certified) was used to measure the BP. The cuff covered two thirds of the right upper arm. Phase 1 and phase 5 of the Korotkoff sounds were used to determine the systolic and the diastolic BPs, respectively. The children's BP was taken in the school setting with the children relaxed and in the sitting position. BP measurements were done in the morning. Three consecutive readings were taken and the average BP calculated. Weight and height were measured with a stadiometer, with the children's shoes off. BMI was calculated using the formula: BMI = weight (kg)/height 2 (m). Data were analysed with SPSS software, version 20 (California, US). 
Discussion
In this study, we used a calibrated, certified aneroid sphygmomanometer for the BP measurements. Shah et al., [15] working in America, noted that mean mercury and aneroid systolic and diastolic BPs were highly correlated. For the entire group, there was no significant difference in mean systolic BP using the aneroid device.
In our study, the mean systolic BP was 91.28 (8.86) mmHg (range 82.42 100.14 mmHg), with a mean diastolic of 59.00 (9.03) mmHg (range 49.97 68.03 mmHg). These data are similar to Aderele and Seriki's, [16] who studied 100 children aged 3 7 years and obtained mean systolic and diastolic BPs of 89 mmHg and 55 mmHg, respectively. Similarly, Rosner et al. [17] found mean systolic and diastolic BPs of 93.4 mmHg and 53.6 mmHg, respectively, for 5yearold black males, and 93.1 mmHg and 54.2 mmHg for 5yearold black females. These do not differ significantly from the values measured in our 5yearold participants.
We noted no gender difference in BP from our study. Abdurrahman and Ochoga [18] also noted no gender difference with BP in their study. Similarly, Hamidu et al., [9] in their study on children aged 5 6 years, observed no gender difference in mean systolic BPs, but reported a mean diastolic BP of 97 (5) mmHg (higher than systolic) in the females. In their study, they found that BP increased with age, and that gender did not influence BP, which is in agreement with our study.
Goss [13] noted that the upper limit for normal systolic pressure in children aged 3 5 years ranged from 104 mmHg to 116 mmHg, depending on height and gender, while the upper limit for diastolic pressure ranged from 63 mmHg to 74 mmHg. Huff [19] noted a systolic BP of 99 mmHg and a diastolic BP of 65 mmHg. Ogunkunle et al., [20] in their study on children aged 36 47 months, found that gender did not affect the BP, but age, height and weight all correlated positively with BP, also in agreement with our study. In addition, 3.2% and 1.7% of their study population had systolic and diastolic hypertension, respectively, while our study recorded 0.3% for systolic hypertension and 2.7% for diastolic hypertension, which brings the total prevalence to 3%. These proportions do not differ significantly from published values. [7, 8] We obtained a mean height of 78 cm and mean weight of 10 kg in our study, which showed stunting and wasting, respectively, in some of our 3yearold participants. This is not surprising as malnutrition is still a public health issue in Nigeria. This is buttressed by the fact that nearly 20 million children are severely acutely malnourished worldwide, mostly in south Asia and in subSaharan Africa. [21] Primary or essential hypertension in childhood is being increasingly recognised, is found to cluster in families and is associated with obesity. [9] Recent studies have also inferred that because of more frequent routine BP recordings in children, mild essential or primary hypertension is being increasingly diagnosed, and is stated to be the most common cause of high BP in children. [22] 
Conclusion
Th e values in our study and other studies cited are normal and range between the published 50th and 90th agespecifi c percentiles of BP in children aged 1 13 years. [7] Routine BP measurement should be a key aspect of physical examination of children since they are not immune from essential hypertension. This will allow for early detection of essential or primary hypertension and proper follow up, especially considering that childhood hypertension can track into adulthood. 
